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© Production control system for controlling producing points. 



© A production control system controls a plurality 
of producing points (1, 2) so that products are pro- 
duced while supplying parts among the producing 
points. The production control system includes a first 
producing point (1) which is used as a center pro- 
ducing point and includes a data base, second pro- 
ducing points (2) respectively having a data base, 
and one or a plurality of communication networks (3) 
coupling the data bases of the first producing point 
and the second producing points. The first producing 
point comprises a first part for managing at least 
process sequence information (151) which describes 
production processes and production times of each 
produces for each of the first and second producing 



points, capability information (152) which describes 
the capability of each process for each of the first 
and second producing points, and surplus item in- 
formation (153) which describes surplus parts and/or 
products for each of the first and second producing 
points, a second part for determining an optimum 
producing point for producing each product out of 
the first and second producing points based on new 
order information (150) for each product received at 
each of the first and second producing points, and a 
third part for instructing production of each product 
to the optimum producing point based on the new 
order information. 
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BACKGROUND OF THE INVENTION 

The present invention generally relates to pro- 
duction control systems, and more particularly to a 
production control system which controls a plurality 
of producing points which supply parts among one 
another and respectively produce products in ac- 
cordance with orders received. 

Recently, there is a demand on the producers 
to quickly adjust to the demands in order to cope 
with the requests of customers to deliver the pro- 
ducts on short notice and to cope with the disper- 
sion of the producing points on a global basis for 
the purpose of meeting the spreading market. 

Conventionally, each producing point made the 
production plan according to the orders received 
from the customers and intended for each individ- 
ual producing point. In other words, the producing 
point individually determined its policy according to 
the orders received based on reports made at 
periodic planning stages. 

However, the management system was closed 
for each producing point even when the producing 
points are commonly owned by one company, for 
example. For this reason, the demands may 
change between the planning stage and the actual 
production stage, and there is a problem in that the 
factory operations may become unbalanced due to 
the surplus of unwanted parts and products at each 
producing point. 

SUMMARY OF THE INVENTION 

Accordingly, it is a general object of the 
present invention to provide a novel and useful 
production control system in which the problem 
described above is eliminated. 

Another and more specific object of the 
present invention is to provide a production control 
system for controlling a plurality of producing 
points so that products are produced while sup- 
plying parts among the producing points, compris- 
ing a first producing point which is used as a 
center producing point and includes a data base, 
second producing points respectively having a data 
base, and one or a plurality of communication 
networks coupling the data bases of the first pro- 
ducing point and the second producing points, 
where the first producing point comprises first 
means for managing at least process sequence 
information which describes production processes 
and production times of each products for each of 
the first and second producing points, capability 
information which describes the capability of each 
process for each of the first and second producing 
points,* and surplus item information which de- 
scribes surplus parts and/or products for each of 
the first and second producing points, second 



means for determining an optimum producing point 
for producing each product out of the first and 
second producing points based on new order in- 
formation for each product received at each of the 

5 first and second producing points, and third means 
for instructing production of each product to the 
optimum producing point based on the new order 
information. According to the production control 
system of the present invention, the operation at 

io each of the second producing points can be 
grasped centrally at the first producing point, and it 
is possible to effectively utilize the surplus parts at 
each of the producing points. Hence, it is possible 
to easily cope with the change in demands at each 

ts of the producing points even when the producing 
points are globally dispersed. 

Other objects and further features of the 
present invention will be apparent from the follow- 
ing detailed description when read in conjunction 

20 with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG.1 is a system block diagram for explaining 
25 an operating principle of a production control 

system according to the present invention; 

FIG.2 is a system block diagram showing an 

embodiment of the production control system 

according to the present invention; 
30 FIG.3 is a diagram for explaining cooperation of 

producing points in the embodiment; 

FIG.4 is a flow chart for explaining an operation 

of the embodiment; 

FIG. 5 is a flow chart for explaining an operation 
35 of determining a producing point in the embodi- 
ment; 

FIGS.6A through 6E show formats of information 
required to carry out the operation shown in 
FIG.5; 

40 FIG.7 is a flow chart for explaining an operation 
of determining supply of parts in the embodi- 
ment; and 

FIGS.8A through 8D show formats of information 
required to carry out the operation shown in 
45 FIG.7. 

DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

so First, a description will be given of an operating 
principle of a production control system according 
to the present invention, by referring to FIG.1. In 
FIG.1, a center producing point 1 is coupled to a 
producing point 2 via a data transmission network 

55 3. For example, the center producing point 1 is the 
headquarters of business located in a home coun- 
try, while the producing point 2 is the producing 
center located in a foreign country. Customers 4 
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who place orders to the producing point 2 are 
coupled to the producing point 2 via a data switch- 
ing network 5 which may be an electronic data 
interchange (EDI). The data switching network 5 is 
coupled to a mail box 14 which is classified by 
customer. 

The center producing point 1 includes a head 
office business system 6 which exists in the head 
office, a computer aided design (CAD) group 7, a 
production management group 8, and a computer 
aided manufacturing (CAM) group 9. For example, 
the head office business system 6 is in charge of 
export business. 

The producing point 2 includes a CAD group 
10 which exists in the producing center, a produc- 
tion management system 1 1 , a floor control system 
12, and a business system 13. The floor control 
system 12 controls the facilities of the production 
floor within the producing point 2. The business 
system 13 is a system group which makes cor- 
respondence with the customers 4. 

In the producing point 2, the business system 
13 processes the orders received from the cus- 
tomers 4. The CAD group 10 makes designs in 
accordance with the orders, and the production 
management system 11 manages the production. 
In addition, the floor control system, 12 is started, 
and the products corresponding to the orders are 
delivered to the customers 4. 

The center producing point 1 manages the 
groups according to unified standards, including 
each producing point 2. Hence, the design informa- 
tion and production information of all of the produc- 
ing points 2 are centrally managed by the center 
producing point 1 . 

New order information and information related 
to operating states at each of the producing points 
2 are managed centrally by the center producing 
point 1 , and the production management group 8 of 
the center producing point 1 determines which 
products .are to be produced at which producing 
point 2 and how the parts are to be supplied. 

Each producing point 2 notifies the new order 
information which is received from the customers 4 
and the information related to the operating state 
thereof to the center producing point 1 via the data 
transmission network 3. The center producing point 
1 manages for each of the producing points 2 at 
least (i) information related to the production se- 
quence of each product, (ii) information which de- 
scribes the capability of the producing point 2 for 
each process, and (iii) information related to sur- 
plus parts. Hence, when the center producing point 
1 copes with the new order information which is 
notified from one of the producing points 2, the 
center producing point 1 determines which produc- 
ing points 2 have the reserve capability to produce 
the required parts and/or products according to the 



new order information. 

Furthermore, the center producing point 1 
manages for each of the producing points 2 at least 
(iv) stock planning information which describes the 

5 number of parts available with lapse of time, (v) 
stock master information which describes informa- 
tion related to the supply of parts, and (vi) calendar 
information which includes information related to 
holidays of the region or country where the produc- 

70 ing point 2 is located. Thus, the center producing 
point 1 determines which producing points 2 are to 
supply the parts when producing the products at 
one producing point 2. 

Next, a description will be given of an embodi- 

15 ment of the production control system according to 
the present invention, by referring to FIG. 2. In 
FIG.2, those parts which are the same as those 
corresponding parts in FIG.1 are designated by the 
same reference numerals, and a description thereof 

20 will be omitted. 

A business office 15 is coupled to the head 
office business system 6 via an internal network 
17. The center producing point 1 is coupled to the 
producing point 2 (hereinafter also referred to as a 

25 producing point (I)) located in a foreign country and 
to a producing point 16 (hereinafter also referred to 
as a producing point (II)) located within the home 
country. The business office 15 includes a 
transmission/reception equipment 37, and the head 

30 office business system 6 includes a 
transmission/reception equipment 36. 

The center producing point 1 includes a 
transmission/reception equipment 18, optical local 
area networks (LANs) 19 and 21 which employ 

35 optical communication, a video conference equip- 
ment 20, a facsimile machine 22, a data processor 
23 and 24, and a CAD group 7. The producing 
point 16 (I) includes a transmission/reception 
equipment 25, an optical LAN 26, a CAD group 38, 

40 a data processor 39 and a CAM group 40. The 
producing point 2 (I) includes a communication 
point which includes a transmission/reception 
equipment 27, a transmission/reception equipment 
28, a multi-purpose LAN 29, a data processor 30, a 

45 processor 31 for CAD and production management, 
a floor control system 32, a LAN 33, a video 
conference system 34 and a facsimile machine 35. 

The producing point 2 (I) is coupled to the 
center producing point 1 via the data transmission 

so network 3. The producing point 16 (II), the head 
office business system 6 and the business office 
15 are coupled to the center producing point 1 via 
a data transmission line or the internal network 17. 
The groups within the center producing point 1 are 

55 coupled via the optical LANs 19 and 21. 

The producing point 2 (I) is coupled to the data 
transmission network 3 via the 
transmission/reception equipments 27 and 28. The 
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data processor 30 of the producing point 2 (I) is 
coupled to the data switching network 5 to which 
the customers 4 and the mail box 14 are coupled. 
A high-speed communication is possible among 
groups within the producing point 2 (I) by use of 
the multi-purpose LAN 29. The data processor 30 
and the processor 31 are coupled to the 
transmission/reception equipment 29 via the multi- 
purpose LAN 29, while the floor control system 32 
is coupled to the transmission/reception equipment 
29 via the LAN 33 and the multi-purpose LAN 29. 
The video conference system 34 and the facsimile 
machine 35 are coupled to the 
transmission/reception equipment 28. 

The producing point 16 (II) is coupled to the 
center producing point 1 via the 
transmission/reception equipment 25. The CAD 
group 38. the data processor 39 and the CAM 
group 40 are coupled to the transmission/reception 
equipment 25 via the optical LAN 26. . 

For example, the data transmission network 3 
is formed from two data transmission networks 
respectively having transmission rates of 768 kbps 
and 512 kbps. A video conference is made be- 
tween the producing point 2(1) and the center pro- 
ducing point 1 using the video conference systems 
34 and 20 if necessary. 

The correspondence of the blocks shown in 
FIGS.1 and 2 are as follows. The production man- 
agement group 8 shown in FIG.1 corresponds to 
the data processors 23 and 24 shown in FIG.2. The 
CAM group 9 shown in FIG.1 corresponds to the 
floor control system 32 or the CAM group 40 
shown in FIG.2. The CAD group 10 show in FIG.1 
corresponds to the processor 31 or the CAD group 
38 shown in FIG;2. The production management 
system, 1 1 shown in FIG.1 corresponds to the data 
processors 23 and 24 shown in FIG.2. The floor 
control system 12 shown in FIG.1 corresponds to 
floor control system 32 shown in FIG.2. The busi- 
ness system 13 shown in FIG.1 corresponds to the 
data processor 30 shown in FIG.2. 

As may be seen by comparing FIGS.1 and 2, 
not all of the parts within the center producing point 
1 shown in FIG.1 are provided within the center 
producing point 1 shown in FIG.2. This is because 
FIG.1 merely shows one block system for explain- 
ing the operating principle of the present invention. 
In other words, the various functions of the produc- 
ing points can be distributed among the producing 
points where possible as long as the same func- 
tions can be realized. 

Next, a description will be given of the 
cooperation of the producing points in this embodi- 
ment, by referring to FIG.3. In FIG.3, those parts 
which are the same as those corresponding parts 
in FIG.*1 are designated by the same reference 
numerals, and a description thereof will be omitted. 



In FIG.3, the center producing point 1 includes a 
collective point data base 110, a demand change 
information storage 112 for storing change in de- 
mands, a product/part management information 

s storage 113 for storing management information 
related to products and/or parts, and a load in- 
formation storage 114 for storing load information 
by factory. On the other hand, each of the produc- 
ing points 2-1 (I), 2-2 (II) and 2-3 (III) include a 

w point data base 111. The collective point data base 

110 corresponds to the production management 
group 8 shown in FIG.1, and the point data base 

111 corresponds to the production management 
system 11 shown in in FIG.1. 

75 At each producing point 2-i, a schedule is 
made according to a master production schedule 
(MPS) based on the new orders (new entries) from 
the customers 4. Plans related to the supply of 
parts are made according to a material requirement 

20 planning (MRP). Remaining orders and the state of 
stock management are investigated, and process 
management for the production is carried out 

During this time, the new order information and 
the information and information describing the op- 

25 eration state obtained at each producing point 2-i 
are transferred to the collective point data base 110 
of the center producing point 1 . 

The center producing point 1 keeps track on 
the change in the demands at each of the produc- 

30 ing points 2-i, and manages the products/parts and 
the load at each producing point 2-i. In the case 
shown in FIG.3, judging from the factory loads, the 
center producing point 1 transfers a part of the 
180% load at the producing point 2-1 (I) to the 

35 producing point 2-3 (III). In addition, the center 
producing point 1 investigates whether or not the 
producing point 2-3 (III) is capable of supplying the 
parts required for the production, and instructs oth- 
er producing points to supply the parts if neces- 

40 sary. 

FIG.4 is a flow chart for explaining an operation 
of this embodiment. In FIG.4, process sequence 
information 151 describes the production pro- 
cesses and the production times of the products 

45 for each of the producing points. Capability in- 
formation 1 52 describes the capability of each pro- 
cess for each of the producing points, such as the 
number of parts that can be produced. Surplus 
item information 153 describes the surplus parts 

50 and/or products for each of the producing points. 

In addition, stock planning information 154-1 
describes the number of parts available by week 
for each part, and is in correspondence with the 
producing point which is instructed to make the 

55 production. Stock planning information 154-2 de- 
scribes the number of parts available by week for 
each part, and is in correspondence with the pro- 
ducing point which is instructed to supply the parts. 
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Stock master information 155 describes the pro- 
ducing point which is to supply each part together 
with the number of parts and the time period in 
which the parts are to be supplied. Calendar in- 
formation 156 describes the working days of each 
of the producing points. 

In FIG.4, a step S1 grasps the surplus parts in 
response to a new order 150, and determines an 
optimum producing point by calculating the factory 
loads. A step S2 makes the production schedule 
and generates the production plan. A step S3 
makes a decision on the production. A step S4 
investigates whether or not the parts can be sup- 
plied at the determined producing point. A step S5 
makes a purchasing schedule with respect to each 
lacking part. A step S6 investigates the state of 
each of the other producing points, calculates the 
utilizing items from the other producing points, and 
makes transportation arrangements. 

FIG.5 is a flow chart for explaining an operation 
of determining a producing point which is to make 
the production in this embodiment A step S-1 
arranges the new orders by product and according 
to the desired delivery dates. A step S-2 reads one 
of the new orders. A step S-3 checks whether or 
not all of the new orders are read. The process 
ends when the judgement result in the step S-3 is 
YES. 

On the other hand, when the judgement result 
in the step S-3 is NO, steps S-4 and S-5 investi- 
gate whether or not the parts can be supplied by 
the surplus items of the producing point which is to 
make the production. In other words, the step S-4 
makes allocation of the surplus items of the pro- 
ducing point, and the step S-5 judges whether or 
not this producing point has surplus items. When 
the judgement result in the step S-5 is YES, a step 
S-6 subtracts the number of surplus items supplied 
from the total number of surplus items of this 
producing point, and the process returns to the 
step S-2. 

But when the judgement result in the step S-5 
is NO, steps S-7 and S-8 investigate whether or not 
the surplus items of another producing point can 
satisfy the supply. In other words, the step S-7 
checks the surplus items of this other producing 
point, and the step S-8 judges whether or not the 
surplus items of this other producing point can 
satisfy the supply. When the judgement result in 
the step S-8 is YES, a step S-9 makes allocation of 
the surplus items of this other producing point. A 
step S-10/ judges whether or not the required sup- 
ply can be satisfied solely by the surplus items of 
this other producing point. The process returns to 
the step S-7 when the judgement result in the step 
S-10 is NO. On the other hand, when the judge- 
ment result in the step S-10 is YES, a step S-11 
transfers the surplus items of this other producing 



point to the producing point which is to make the 
production. 

If the judgement result in the step S-8 is NO, 
steps S-1 2 and S-1 3 are carried out for all of the 

5 producing points. In other words, the step S-1 2 
investigates the production processes of the pro- 
ducts and the standard times based on the process 
sequence information. The step S-1 3 temporarily 
determines the possible time of production based 

/o on the capability information. 

A step S-1 4 retrieves the producing point 
which can produce the product at an earliest pro- 
duction time out of all of the producing points. A 
step S-1 5 instructs the retrieved producing point to 

?5 produce the product and renews the capability 
information related to this producing point. A step 
S-1 6 forms production schedule information. A step 
S-1 7 outputs the production schedule and lists up 
the optimum producing points. As shown in FIG.6A, 

20 the production schedule information specifies the 
item name, the required number, and the produc- 
tion time. 

FIGS.6B through 6E show formats of other 
information required to carry out the operation 

25 shown in FIG.5. The new order information shown 
in FIG.6B specifies the item name, the required 
number, and the desired delivery date. The pro- 
cess sequence information shown in FIG.6C speci- 
fies the producing point by specifying the iden- 

30 tification number of the producing point, for exam- 
ple, the item name, the process sequence, the 
process number assigned to each process, and the 
standard operation time which is required. The 
surplus item information shown in FIG.6D specifies 

35 the producing point by specifying the identification 
number of the producing point, for example, the 
item name, the surplus time which indicates the 
time for which the item is regarded as a surplus 
item, and the surplus number. The capability in- 

40 formation shown in FIG.6E specifies the producing 
point by specifying the identification number of the 
producing point for example, the process number, 
the capability surplus time which indicates the time 
for which the surplus capability is available, and the 

45 surplus capability limit which indicates the degree 
of the surplus capability. 

Next, a description will be given of an opera- 
tion of determining supply of parts in this embodi- 
ment, by referring to FIG.7. In FIG.7, a step S-1 8 

so arranges the production schedules by product and 
by desired delivery date. A step S-1 9 reads one 
production schedule. A step S-20 judges whether 
or not all of the production schedules are read, and 
the process ends when the judgement result in the 

55 step S-20 is YES. 

On the other hand, when the judgement result 
in the step S-20 is NO, steps S-21 and S-22 
investigate the stock planning information of the 
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producing point concerned and investigate whether 
or not the stock allocation is possible. In other 
words, the step S-21 allocates the stock planning 
information and the step S-22 judges whether or 
not surplus items exist after the allocation. When 
the judgement result in the step S-22 is YES, a 
step S-23 subtracts the number of surplus items 
supplied from the total number of surplus items of 
this producing point, and the process returns to the 
step S-19. 

But when the judgement result in the step S-22 
is NO, steps S-24 and S-25 investigate whether or 
not the surplus items of another producing point 
can satisfy the supply, in other words, the step S- 
24 checks the surplus items of this other producing 
point, and the step S-25 judges whether or not the 
surplus items of this other producing point can 
satisfy the supply. When the judgement result in 
the step S-25 is YES, a step S-26 makes allocation 
of the surplus items of this other producing point. A 
step S-27 judges whether or not surplus items exist 
after the allocation. The process returns to the step 
S-24 when the judgement result in the step S27 is 
NO. On the other hand, a step S-28 instructs the 
transfer of the items from this other producing point 
to the producing point which is to produce the 
product. 

If the judgement result in the step S-25 is NO, 
a step S-29 retrieves the stock master and selects 
the producing point which is to supply the parts. A 
step S-30 investigates the calendar information re- 
lated to the selected producing point, and cal- 
culates the date on which the order should be 
made. A step S-31 forms an order schedule table 
and the process returns to the step S-19. 

FIGS.8A through 8D show formats of informa- 
tion required to carry out the operation shown in 
FIG.7. The production schedule information shown 
in FIG.8A species the item name, the required 
number, and the producing time. The stock plan- 
ning information shown in FIG.8B specifies the item 
name, and the number of items available by week. 
The stock master shown in FIG.8C specifies the 
item name, the producing point which supplies the 
items, and the supplying sequence which indicates 
the number of parts and the time period in which 
the parts are to be supplied. The calendar informa- 
tion shown in FIG.8D specifies the difference in 
time and date, the year, month and date, and the 
holiday flag. For example, the year, month and 
date of each holiday is written into the calendar 
information and the holiday flag is set with respect 
to each holiday. 

Further, the present invention is not limited to 
these embodiments, but various variations and 
modifications may be made without departing from 
the scope of the present invention. 

Reference signs in the claims are intended for 



better understanding and shall not limit the scope. 
Claims 

5 1- A production control system for controlling a 
plurality of producing points (1, 2, 16) so that 
products are produced while supplying parts 
among the producing points, said production 
control system comprising: 

10 a first producing point (1) which is used as 

a center producing point and includes a data 
base; 

second producing points (2, 16) respec- 
tively having a data base; and 
75 one or a plurality of communication net- 

works (3) coupling the data bases of said first 
producing point and said second producing 
points, 

said first producing point (1) comprising: 

20 first means for managing at least process 

sequence information (151) which describes 
production processes and production times of 
each products for each of the first and second 
producing points, capability information (152) 

25 which describes the capability of each process 

for each of the first and second producing 
points, and surplus item information (153) 
which describes surplus parts and/or products 
for each of the first and second producing 

30 points; 

second means for determining an optimum 
producing point for producing each product out 
of the first and second producing points based 
on new order information (150) for each prod- 

35 uct received at each of the first and second 
producing points; and 

third means for instructing production of 
each product to the optimum producing point 
based on the new order information. 

40 

2. The production control system as claimed in 
claim 1 , characterized in that said first means 
further manages stock planning information 
(154) which describes the number of parts 

45 available by time for each part in correspon- 

dence with each of the first and second pro- 
ducing points (1; 2, 16), stock master informa- 
tion (155) which is related to supply of each 
part for each of the first and second producing 

so points, and calendar information (156) which 

describes working days of each of the first and 
second producing points. 

3. The production control system as claimed in 
55 claim 2, characterized in that the stock plan- 
ning information (154) includes first stock plan- 
ning information (154-1) which describes the 
number of parts available by week for each 
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part in correspondence with the optimum pro- 
ducing point, and second stock planning in- 
formation (154-2) which describes the number 
of parts available by week for each part in 
correspondence with the second producing 
point (2, 16) which is instructed to supply the 
parts, and the stock master information (155) 
describes the second producing point which is 
to supply each part together with the number 
of parts and the time period in which the parts 
are to be supplied. 



10 



The production control system as claimed in 
any of claims 1 to 7, which further comprises a 
mail box (14) which is classified by customer 
who places orders by the new order informa- 
tion (15), said mail box being coupled to the 
communication network (3) which couples said 
first and second producing points (1; 2, 16). 



4. The production control system as claimed in 
claim 3 t characterized in that said first produc- 
ing point (1 ) further comprises: ts 

fourth means for determining out of the 
second producing points (2, 16) an optimum 
supplying point which is to supply the parts 
required for the production in the optimum 
producing point depending on the new order 20 
information (150) by investigating the first and 
second stock planning information (154-1, 154- 
2); and 

fifth means for instructing the optimum 
supplying point to transfer to the optimum pro- 25 
ducing point the parts which are required for 
the production in the optimum producing point. 



5. The production control system as claimed in 
claim 4, characterized in that said second pro- 30 
ducing points (2 f 16) respectively comprise 
means for notifying to said first producing point 

(1) via said communication network (3) the new 
order information (15), the process sequence 
information (151), the capability information 35 
(152), the surplus item information (153), the 
stock planning information (154), the stock 
master information (155), and the calendar in- 
formation (156). 

40 

6. The production control system as claimed in 
any of claims 1 to 5, characterized in that said 
first producing point (1) includes a computer 
aided design system (7), a production manage- 
ment system (8, 23, 24), and an internal local 45 
area network (19, 21) which couples the com- 
puter aided design system and the production 
management system. 



7. The production control system as claimed in 50 
any of claims 1 to 6, characterized in that said 
second producing point (2, 16) includes a com- 
puter aided design system (10, 38), a produc- 
tion management system (11, 30, 31), and an 
internal local area network (26, 29, 33) which 55 
couples the computer aided design system 
and the production management system. 
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